








minute per square foot with a minimum backwash period of ten (10) minutes.

13.3.4.c. Pumps. -- Pumps for backwashing filter units shall be sized and interconnected to
provide the required rate to any filter with the largest pump out of service.

13.3.5. Proprietary Equipment. -- Where proprietary filtration equipment not conforming to the
requirements set forth in subsection 13.3 of Part B of this appendix is proposed, data which supports the
capability of the equipment to meet effluent requirements under design conditions shall be provided with
the project plans. Such equipment shall be approved by the Secretary on a case-by-case basis.

13.4. Total Kjeldahl Nitrogen (TKN) Removal.

13.4.1. Necessity. -- Total Kjeldahl nitrogen (TKN) removal shall be considered when the TKN
limit, as stated in the discharge load allocation, is less than eighteen milligrams per liter (18.0 mg/l).

13.4.2. Approved Removal Methods. -- Methods which may be used to achieve TKN removal
include additional aeration in extended aeration treatment works, second-stage nitrification, break-point
chlorination, nitrification column, and alternating surface sand filters. Because TKN removal is
temperature dependent, consideration shall be given to the use of winter-summer discharge load
allocations or ammonia-based waste load allocations.

13.5. Microscreening. -- The use of microscreening units for the removal of residual suspended
solids may be acceptable if provisions are made to pass the peak flow should the screens become plugged.

13.6. Polishing Ponds. -- Polishing ponds shall be designed in accordance with the requirements for
stabilization ponds set forth in Section 9 of Part B of this appendix with the following exception:

13.6.1. Capacity. -- Polishing ponds shall either have a capacity of at least sixty-five thousand
(65,000) gallons or a capacity for a detention time sufficient to handle ten (10) days of the design flow,
whichever is greater.

13.7. Post-Aeration. -- Any permitted dissolved oxygen limitation shall be met by means of either
cascade aeration or a post-aeration tank with air added by diffusion or mechanical means.

14. Sludge Handling and Disposal.
14.1. Anaerobic Sludge Digestion.

14.1.1. Digestion Tanks. -- Multiple tanks should be used for anaerobic sludg'é digestion. For
those units that serve as supernatant separation tanks, tank depth shall be sufficient to allow for the
formation of a reasonable depth of supernatant liquor. A side water depth of at least ten feet (10) shall be
provided.

14.1.2. Tank Design.

14.1.2.a. Bottom Slope. - Digestion tank bottom shall be sloped to drain toward the
withdrawal pipe. For tanks equipped with a suction mechanism for the withdrawal of sludge, the bottom
slope shall be not less than one vertical to twelve horizontal (1:12). Where the sludge is to be removed by
gravity alone, the bottom slope shall be not less than one vertical to four horizontal (1:4).

14.1.2.b. Access Manholes. -- At least two (2) access manholes of at least thirty-six inches
(36") in diameter shall be provided in the top of the tank in addition to the gas dome. Stairways to reach
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the access manholes shall be provided. A separate side wall manhole shall be provided with an opening
large enough to permit the use of mechanical equipment to remove grit and sand.

14.1.2.c. Safety Equipment. -- Nonsparking tools, safety lights, rubber-soled shoes, safety
harnesses, detectors for inflammable and toxic gases, and at least two (2) self-contained breathing units
shall be provided for emergency use.

14.1.3. Sludge Inlets and Outlets.

14.13.a. Recirculation. - Multiple recirculation withdrawal and return points shall be
provided unless mixing facilities are incorporated within the digester. The return shall discharge above
the liquid level and be located near the center of the tank.

14.1.3.b. Raw Sludge Discharge. —- Raw sludge discharge to the digester shall be either
through the sludge heater and recirculation return piping or directly to the tank if internal mixing facilities
are provided.

14.1.3.c. Withdrawal. -- Sludge withdrawal shall be from the bottom of the tank through a
pipe that is interconnected with the recirculation piping.

14.1.4. Tank Capacity. -- The total digestion tank capacity shall be determined by calculations
based upon such factors as volume of sludge added, its percent solids and character, the temperature to be
maintained in the digestors, the degree or extent of mixing to be obtained, and the degree of volatile solids
reduction required. When calculations are not based upon these factors, the minimum combined digestion
tank capacity shall be calculated based upon the assumption that the raw sludge will be derived from
ordinary domestic wastewater, that digestion temperature will be maintained in the range from thirty-two
to thirty-eight degrees centigrade (32 °C to 38 °C), that from forty to fifty percent (40% to 50%) volatile
matter will be maintained in the digested sludge, and that the digested sludge will be removed frequently
from the system. Tank capacity calculations shall be submitted to the Secretary with the project plans to
justify the digestion tank design selected.

14.1.4.a. Completely-Mixed Digestion Systems. -- Completely-mixed systems shall provide
for effective mixing and may be loaded at a rate up to eighty (80) pounds of volatile solids per one
thousand (1,000) cubic feet of volume per day in the active digestion units. When grit removal facilities
are not provided, reduction of digester volume due to grit accumulation shall be considered.

14.1.4.b. Moderately-Mixed Digestion Systems. -- For digestion systems where mixing is
accomplished only by circulating sludge through an external heat exchanger, the system may be loaded at
a rate up to forty (40) pounds of volatile solids per one thousand (1,000) cubic feet of volume per day in
the active digestion units. This loading may be modified upward or downward depending upon the degree
of mixing provided.

14.1.5. Gas Collection, Piping, and Appurtenances.

14.1.5.a. Design. -- All portions of the digestion system; including the space above the tank
liquor, the storage facilities, and the piping; shall be designed so that the gas will be maintained under
positive pressure under all normal operating conditions including sludge withdrawal. All enclosed areas
where gas leakage might occur shall be adequately ventilated.

14.1.5.b. Safety. - All necessary safety facilities shall be provided where gas is produced.

Pressure and vacuum relief valves, flame traps, and safety shutoff valves shall be provided. Gas safety
equipment and gas compressors shall be housed in a separate room with an exterior entrance.
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14.1.5.c. Gas Piping and Condensate. -- Gas piping shall slope to condensate traps at low
points. The use of float-controlled condensate traps is not an approvable design.

14.1.5.d. Gas Utilization Equipment. -- Gas-fired boilers for heating digesters shall be
located in a separate room not connected to the digester gallery.

'14.1.5.e. Electrical Fixtures. -- Electrical fixtures and controls in places enclosing anaerobic
digestion appurtenances where hazardous gases are normally contained in the tanks and piping shall
comply with the National Electrical Code for Class 1, Group D, Division 2 locations. Digester galleries
shall be isolated from normal operating areas in order to avoid an extension of the hazardous location.

14.1.5.f. Waste Gas Burners. -- Waste gas burners shall be readily accessible and located at
least twenty-five feet (25') away from any plant structure if placed at ground level. Waste gas burners
may be located on the roof of the control building if sufficiently removed from the tank. All waste gas
burners shall be equipped with automatic ignition (e.g., a pilot light or a device using a photoelectric cell
sensor). Consideration shall be given to the use of natural or propane gas to insure reliability of the pilot
light. If approved by the Secretary for a remote location, waste gas may be discharged to the atmosphere
through a return-bend screened vent terminating at least ten feet (10") above the ground surface if the
assembly incorporates a flame trap.

14.1.5.g.  Ventilation. — Underground enclosures connecting with digestion tanks or
containing either sludge or gas piping or equipment shall be provided with forced ventilation. The piping
gallery for digesters shall not be connected to other passages. Tight-fitting, self-closing doors shall be
provided at connecting passageways and tunnels to minimize the spread of gas.

14.1.5.h. Meter. -- A gas meter with a bypass shall be provided to meter total gas production.
14.1.6. Digester Heating.

14.1.6.a. Insulation. - Unless otherwise approved by the Secretary, tanks shall be
constructed above the local water table and shall be suitably insulated to minimize heat loss.

14.1.6.b. Heating Facilities. -- Sludge may be heated by circulation through external heaters
or by heating units located inside the digestion tank. Piping for external heating shall be designed to
provide for the preheating of feed sludge before its introduction to the digesters. Provisions shall be made
in the layout of the piping and valving to facilitate the cleaning of these lines. Heat exchanger sludge
piping shall be sized to meet heat transfer requirements. Other types of heating facilities may be approved
by the Secretary on a case-by-case basis.

14.1.6.c. Heating Capacity. -- Heating capacity sufficient to consistently maintain the design
sludge temperature shall be provided. Where digester tank gas is used for sludge heating, an auxiliary fuel
supply shall be provided.

14.1.6.d. Hot Water Internal Heating Controls. - An automatic mixing valve shall be
provided to temper the boiler water with return water so that the inlet water to the heat jacket can be held
below a temperature at which caking will be accentuated. Manual control shall be provided by bypass
valves. The boiler shall be provided with automatic controls to maintain boiler temperature at
approximately one hundred eighty degrees Fahrenheit (180 °F) and to shut off the main gas supply in the
event of pilot burner, electrical failure, low boiler water level, or excessive temperature. Thermometers
shall be provided to show temperatures of the sludge, hot water feed, hot water return, and boiler water.
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14.1.7. Supernatant Withdrawal.
14.1.7.a. Piping Size. -- Supernatant piping shall be at least six inches (6") in diameter.

14.1.7.b. Withdrawal. - Piping shall be arranged so that withdrawal can be made from three
(3) or more levels in the digester. A positive, unvalved, vented overflow shall be provided. If a
supernatant selector is provided, at least one (1) other drawoff level located in the supernatant zone of the
tank shall be provided in addition to the unvalved emergency supernatant drawoff pipe. High-pressure
backwash facilities shall be provided.

14.1.7.c. Sampling. -- Provisions shall be made for sampling at each supernatant drawoff
level. Sampling pipes shall be at least one and one-half inches (1'4”) in diameter and shall terminate at a
suitably-sized sampling sink or basin.

14.1.7.d. Alternate Supernatant Disposal. -- Where appropriate, consideration shall be given
to supernatant conditioning in relation to its effect on treatment works performance and effluent quality.

14.2. Aerobic Sludge Digestion.

14.2.1. Digestion Tanks. -- Multiple tanks designed to provide effective air mixing, reduction of
organic matter, supernatant separation, and sludge concentration under controlled conditions shall be used
for aerobic sludge digestion. A single digestion tank may be used at a small treatment works where a
single unit will not adversely affect normal operations and provisions are made for sludge handling.

14.2.2. Mixing and Aeration Requirements. -- Aerobic digestion tanks shall be designed to keep
solids in suspension and maintain dissolved oxygen levels of one to two milligrams per liter (1.0 to 2.0
mg/l). At least thirty (30) cubic feet of air per one thousand (1,000) cubic feet of tank volume shall be
provided with the largest blower out of service. If diffusers are used, nonclogging diffusers shall be used
in a design that permits continuity of service. If mechanical aerators are used, a minimum of one (1.0)
horsepower per one thousand (1,000) cubic feet shall be provided.

14.2.3. Tank Capacity. -- The total digestion tank capacity shall be determined by calculations
based upon such factors as quantity of sludge produced, sludge characteristics, time of aeration, and
sludge temperature. Tank capacity calculations shall be submitted to the Secretary with the project plans
to justify the digestion tank design selected.

14.2.3.a. Volatile Solids Loading. -- The volatile suspended solids loading shall not exceed
one (100) hundred pounds per one thousand (1,000) cubic feet of volume per day in the digestion units.
Lower loading rates may be necessary depending upon temperature, type of sludge, and other factors.

14.2.3.b. Solids Retention Time. -- Required minimum solids retention time for stabilization
of biological sludges varies with the type of sludge. Unless otherwise approved by the Secretary, a
minimum of ten (10) days retention time shall be provided for waste activated sludge and twenty (20)
days retention time shall be provided for either a combination of primary and waste activated sludge or
primary sludge alone. Where sludge temperature is lower than fifty degrees Fahrenheit (50 °F), additional
detention time shall be considered.

14.2:4. Supernatant Separation. -- Facilities shall be provided for the separation and withdrawal
of supernatant and the collection and removal of scum and grease.

14.2.5. Sludge Thickening. -- Prior to placement on sludge drying beds, all sludge produced by
the activated sludge process shall be conditioned to a minimum solids content of two percent (2%) by
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weight.
14.3. Sludge Pumps and Piping.
14.3.1. Sludge Pumps.

14.3.1.a. Type. -- Plunger pumps, screw feed pumps, recessed impeller centrifugal pumps,
progressive cavity pumps, or other types of pumps capable of handling solids shall be provided for
handling raw sludge. Duplicate pumps shall be provided regardless of the type selected.

14.3.1.b. Minimum Head. -- A minimum positive head of twenty-four inches (24") shall be
provided at the suction side of centrifugal pumps and is desirable for all other types of sludge pumps.
Maximum suction lifts shall not exceed ten feet (10") for plunger pumps.

14.3.1.c. Sampling Facilities. -- Unless sludge sampling valves are installed at the sludge
pumps, valves and piping shall be at least one and one-half inches (1}%”) in diameter.

14.3.2. Sludge Piping.

. 14.3.2.a. Size and Head. -- Sludge withdrawal piping shall have a minimum diameter of six
inches (6") for gravity withdrawal and three inches (3") for pump suction and discharge lines. Where
withdrawal is by gravity, the available head on the discharge pipe shall provide a velocity of at least three
feet per second (3.0 fps).

14.3.2.b. Slope. -- Gravity piping shall be laid on an uniform grade and alignment at a slope
of at least three percent (3%). Provisions shall be made for cleaning, draining, and flushing discharge
lines.

14.3.2.c. Supports. -- Special consideration shall be given to the corrosion resistance and
continuing stability of supporting systems located inside the digestion tank.

14.4. Sludge Dewatering.
14.4.1. Sludge Drying Beds.

14.4.1.a. Sizing. -- The size of sludge drying beds shall be based upon an assumed four (4)
square feet per capita when the drying bed is the primary method of dewatering and one (1) square foot
per capita when the drying bed is to be used as a backup dewatering unit.

14.4.1.b. Surface Water Intrusion. -- Sludge drying beds shall be designed so that surface
water cannot enter the bed area.

14.4.1.c. Gravel Course. -- The lower course of sludge drying beds shall be composed of
gravel that is graded and placed around the underdrains. The gravel shall be twelve inches (12") in depth
and extend at least six inches (6") above the top of the underdrains . The gravel shall be placed in two (2)
or more layers with a top layer that is at least three inches (3") in depth. This top layer shall be composed
of gravel that is one-eighth of an inch to one-quarter of an inch (1/8" to 1/4") in size. Gravel shall be
placed on a watertight membrane of concrete or plastic in order to prevent any contamination of
groundwater.

14.4.1.d. Sand Course. -- The top course of sludge drying beds shall be composed of six to
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nine inches (6" to 9") of coarse, clean sand of uniform grain size (i.e., an effective size of three-tenths of a
millimeter to six-tenths of a millimeter (0.3mm to 0.6 mm) in diameter with a uniformity coefficient of no
greater than 4.0), with no more than 1 % fines passing a No. 100 sieve. The finished sand surface shall be
level. '

14.4.1.e. Underdrains. -- Underdrains shall be at least four inches (4") in diameter and spaced
not more than twenty feet (20') apart.

14.4.1.f. Partially-Paved Beds. -- Partially-paved drying bed shall be designed with sufficient
space for the operation of mechanical equipment for removing dried sludge.

14.4.1.g. Walls. -- Drying bed walls shall be watertight, extend fifteen to eighteen inches
(15" to 18") above and at least six inches (6") below the bed surface, and be physically connected to the
liner to prevent leakage. Outer walls shall be curbed to prevent soil from washing onto the beds.

14.4.1.h. Sludge Removal. -- Not less than two (2) drying beds shall be provided and so
arranged to facilitate sludge removal.

14.4.1.i. Sludge Influent. -- Sludge pipes to drying beds shall terminate at least twelve inches
(12") above the bed surface. Concrete splash plates for percolation-type drying beds shall be provided at
sludge discharge points.

14.4.1.j. Protective Enclosure. -- A protective enclosure shall be provided for all drying beds.

14.4.1k. Polymer Addition. -- Facilities for polymer addition shall be provided for sand
drying beds.

14.4.2. Mechanical Dewatering Facilities. -- Provisions shall be made to maintain continuity of
service so that sludge may be dewatered without accumulation beyond storage capacity. The number of
vacuum filters, vacuum beds, centrifuges, filter presses, belt filters, or other mechanical dewatering
facilities shall be sufficient to dewater the sludge produced with the largest unit out of service. Facilities
for polymer addition shall be provided. Unless standby facilities are available, adequate storage facilities
shall be provided. Storage capacity shall be sufficient to handle at least a three (3) month accumulation of
sludge production.

14.4.2.a. Auxiliary Facilities for Vacuum Filters and Vacuum-Assisted Beds. -- Backup
vacuum pumps and filtrate pumps shall be provided for vacuum filter and vacuum-assisted beds. An
uninstalled backup vacuum or filtrate pump may be used for every three (3) or less vacuum filters
provided the installed unit can easily be removed and replaced. ‘

14.4.2.b. Ventilation. -- The dewatering area shall be properly ventilated and exhaust air
shall be conditioned in order to avoid nuisance odors.

14.4.3. Drainage and Filtrate Disposal. -- Drainage from drying beds or filtrate from dewatering
units shall be returned to the sewage treatment process at appropriate points.

14.4.4. Alternative Dewatering Facilities. -- The Secretary may approve alternative dewatering
facilities on a case-by-case basis. A detailed description of the process and design data shall be submitted
to the Secretary with the project plans.

15. Disposal of Sewage Sludge.
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15.1. Sewage sludge shall be disposed in conformance with applicable State regulations.
16. Land Application of Sewage Effluent.

16.1. Approvable Use. -- Land application may be used as a means of disposing of sewage effluent
which has received secondary wastewater treatment (i.e., land application of sewage effluent that has
received primary treatment only is prohibited). Land application may be used in cases where the effluent
of a treatment works contains pollutants that can be successfully removed through organic decomposition
in the vegetation-soil complex and by absorptive, physical, and chemical reactions with earth materials.
Effluent to be disposed by means of land application shall contain not more than thirty milligrams per
liter (30 mg/1) of suspended solids or thirty milligrams per liter (30 mg/l) of five-day biochemical oxygen
demand.

16.2. Preliminary Considerations. -- In selecting a site on which sewage effluent will be applied,
consideration shall be given to the compatibility of the effluent with the organic and earth material
content, percolation rates, and exchange capacity of the soils at the site. Land application of sewage
effluent will eventually recharge the local groundwater; therefore, consideration shall be given to the
quality, direction, rate of movement, present use, and future use of the groundwater beneath the site.
Other factors that shall be considered when selecting an appropriate site include geology, hydrology,
topography, local weather, agriculture practices, adjacent land use, and equipment selection and
installation.

16.3. Site Plan and Report. - A site plan and report shall be included with the project plans
submitted to the Secretary.

16.3.1 Location Maps. -- A 72-minute United States Geological Survey topographic
map and a West Virginia Division of Highways county map showing the property that contains the site on
which sewage effluent will be applied shall be included in the site plan and report.

16.3.2. Site Plan. -- A topographic map of the land application property and surrounding area,
drawn on a workable scale, shall be included in the site plan and report. This map shall show:

16.3.2.a. The land application site and all areas of possible expansion;

16.3.2.b. The location of woodlots and fences or other barriers on the property;

16.3.2.c. The direction of the groundwater flow beneath the property;

16.3.2.d. The location of wells, springs, public water supplies, groundwater monitoring
wells, and surface water bodies on the property or within two thousand feet (2,000") of the property

boundaries;

16.3.2.e. The location of any sinkholes on the property or within two thousand feet (2,000")
of the property boundaries; and

16.3.2.f. All structures on the property or within two thousand feet (2,000") of the property
boundaries.

16.3.3. Soil Map. -- A soil map showing the soil types at the land application site shall be
included in the site plan and report.

16.3.4. Site Report.
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16.3.4.a. Site Geology. -- Information related to geological formations, local bedrock
structure, the degree of bedrock weathering, the character and thickness of surficial deposits, and the
presence of solution openings or sinkholes shall be included in the site plan and report.

16.3.4.b. Site Hydrology. -- Data related to the depth or elevation of the seasonal high water
table and the chemical and bacterial composition of the groundwater beneath the site shall be included in
the site plan and report. ‘

16.3.4.c. Site Soils. -- The cation exchange capacity, thickness, types, and characteristics of
the soils at the site shall be included in the site plan and report.

16.3.4.d. Climatological Data. -- The average daily rainfall and temperature at the site shall
be included in the site report and plan.

16.3.4.e. Agricultural Practices. - Information related to present and intended soil-crop
management practices, kinds of crops to be grown, harvesting frequency, and ultimate use of crops grown
on the property shall be included in the site report and plan.

16.3.4.f. Effluent Characteristics. -- A detailed chemical analysis of the effluent to be
disposed at the site shall be included in the site report and plan.

16.3.4.g. Management Practices. -- Information related to the types of equipment to be used
for effluent transport and application; site supervision and monitoring practices; contracts, land
easements, land leases, and land purchases; and emergency procedures to be utilized in the event of plant
or equipment breakdown shall be included in the site plan and report.

16.4. Site Design.

16.4.1. Holding Pond. - A holding pond shall be constructed at the land application property in
order to store effluent during periods when land application cannot occur. This pond shall be capable of
storing the effluent produced by the treatment works in ninety (90) days at peak flow. A residual water
depth of at least two feet (2') shall be maintained in the holding pond at all times in order to prevent the
growth of vegetation.

16.4.2. Application Rates. -- Maximum land application rates, in terms of depth of effluent, shall
be one-quarter inch (1/4") per hour, one-half inch (1/2") per day, and two inches (2") per week.

16.4.3. Slopes. -- Slopes at land application sites which are cultivated fields shall be four percent
(4%) or less. Slopes at land application sites which are sodded fields shall be eight percent (8%) or less.
Slopes at land application sites which are forested shall be eight percent (8%) or less for year-round
operations and fourteen percent (14%) or less for seasonal operations.

16.4.4. Runoff. -- The land application site shall be designed to prevent surface runoff from
entering or leaving the site.

16.4.5. Fencing. -- The land application site shall be enclosed by a stock-tight fence at least six
feet (6") high with a locked entrance gate designed to discourage the entrance of animals or unauthorized
persons. Several signs stating the nature of the facility shall be installed on the fence.

16.5. Spray Irrigation Systems.
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16.5.1. Piping. -- The piping to the sprinklers in a spray irrigation system shall be arranged to
allow the irrigation pattern to be varied easily. For a permanent system, provisions shall be made to allow
the pipes to be completely drained to prevent pollution and freezing.

16.5.2. Pump Station. -- Duplicate pumps shall be provided for the delivery of effluent to the
irrigation area. Each pump shall have the capacity to handle the maximum anticipated rate of flow plus an
allowance to deplete stored volumes. A metering device shall be provided at the spray irrigation pump
station. A control valve between the holding pond and the pump station shall be provided. The top of the
wet well of the pump station shall be at least as high as the maximum holding pond surface elevation in
order to prevent flooding when the spray irrigation equipment is not in operation.

16.5.3. Buffer Zone. -- The spray irrigation system shall be designed to provide an even
distribution of effluent over the entire irrigation area. Sprinklers shall be so located as to provide a
nonirrigated buffer zone around the irrigated area. The fence prescribed under paragraph 16.4.5 of Part B
of this appendix shall be placed at least fifty feet (50") beyond the normal projected irrigation area. Unless
otherwise approved by the Secretary, a minimum of three hundred fifty feet (350" shall be provided
between the fence and the land application property boundaries or any road.

16.6. Ridge and Furrow Systems.

16.6.1. Design Requirements. -- Ridge and furrow systems may be used on land application sites
that have a slope of eight percent (8%) or less. Furrows may be constructed down slope on sites that have
a slope of one percent (1%) or less but shall be constructed at right angles to the slope on all other sites.
Furrows shall be not more than one thousand feet (1,000") in length and shall be spaced from twenty to
forty inches (20" to 40") apart.

16.7. Overland Flow Systems.

16.7.1. Design Requirements. -- Overland flow systems may be used on land application sites
that have slopes that range from two to eight percent (2% to 8%) and run for one hundred fifty to three
hundred feet (150' to 300"). Overland flow systems may be designed either to flood the land application
site or for effluent application to be made by means of gated pipe or spray.

16.8. Monitoring and Reporting.
16.8.1. Monitoring Wells. - At least one (1) groundwater monitoring well shall be placed down
gradient of the land application site. Samples shall be collected from both the surface of and five feet (5')
below the water table at each monitoring well. The location and design of monitoring wells and the

frequency of sample collection shall be approved by the Secretary.

16.8.2. Crop Analysis. - If crops for animal or human consumption are grown on the land
application site, a chemical analysis of each crop shall be performed at harvest.

16.8.3. Reporting. - The frequency of reporting the results of groundwater monitoring or.crop
analysis shall be determined by the Secretary on a case-by-case basis.
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PART C. ONSITE WASTEWATER SYSTEMS
1. Approvable Systems.

1.1. Approvable onsite sewage systems are those referenced and designed in accordance with the
latest edition of the EPA “Onsite Wastewater Treatment Systems” manual.

1.2. A completed application and the design data sheets shall be submitted to the Secretary with the
project plans.

2. General Design Standards.
2.1. Location.

2.1.1. Unless otherwise approved by the Secretary, no part of an individual sewage system shall
be located in a poorly-drained or filled area or in any area where seasonal flooding occurs.

2.1.2. No part of an individual sewage system shall be located within ten feet (10") of a building,
foundation, or property line.

2.1.3. No part of an individual sewage system shall be located within ten feet (10") of a private
water supply line or within twenty-five feet (25") of a public water supply line.

2.1.4. No septic tank, home acration unit, vault privy, or other sewage tank shall be located
within fifty feet (50") of a private water supply well. The distance between a septic tank, home aeration
unit, vault privy, or other sewage tank and a public water supply reservoir or well shall be approved by
the Secretary on a case-by-case basis.

2.1.5. No portion of a treatment unit or disposal system shall be located under a parking lot,
roadway, or other paved surface or under any type of structure.

2.2. Miscellaneous Requirements.

2.2.1. Roof drains, foundation drains, sump pumps, water softener backwash water, surface
drains, or similar drains shall not be connected to an individual sewage system.

2.2.2. The Secretary may require the installation of a grease trap on an individual sewage system
that serves a dwelling or establishment discharging a large amount of grease. Grease traps shall be
designed in conformance with the requirements set forth in Section 7 of Part A of this appendix.

3. Septic Tanks.

3.1. Capacities. -- Septic tanks shall be designed in accordance with the capacities set forth in Table
K of this appendix.

Note: When dual compartment tanks or dual tanks are used, the volume ratio of the first
compartment or tank to the second compartment or tank shall approximate two to one (2:1). In a dual
compartment tank, the connection between compartments shall be an elbow with a minimum diameter of
four inches (4"), placed so that the invert at the partition is approximately sixteen inches (16") below the
liquid level.
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3.2. Materials. -- Septic tanks shall be constructed of reinforced concrete, fiberglass, or a watertight,
durable material approved by the Secretary. The use of concrete blocks is not an approvable design.

3.2.1. Concrete Septic Tanks. -- In constructing a concrete septic tank, at least six (6) bags of
cement shall be used per yard of concrete mix or equivalent with a minimum compressive strength of four
thousand pounds per square inch (4,000 psi). Reinforcement shall be at least six inch by six inch (6" x 6")
mesh of #10 welded wire fabric. Aggregate used in the concrete shall be no larger than one inch (1") in
size. Concrete shall be vibrated to minimize honeycombing. Tank side walls shall be at least two and one-
half inches (2 1/2") thick and tank tops and bottoms shall be at least four inches (4") thick. Recommended
dimensions for concrete septic tanks are set forth in Table L of this appendix.

3.2.2. Fiberglass and Plastic Tanks. -- Septic tanks that are made of fiberglass or plastic shall be
approved by the Secretary.

3.3. Design Standards.

3.3.1. The invert of the inlet pipe shall be at least two inches (2") above the invert of the outlet
pipe.

3.3.2. Inlets and outlets shall be at least four inches (4") in diameter and be equipped with a
flexible watertight seal.

3.3.3. The inlet shall be provided with a cast-in-place or inserted baffle or a sanitary tee that
extends to a depth of at least six inches (6") but not more than twenty percent (20%) of the liquid depth.

3.3.4. The outlet shall be provided with a cast-in-place or inserted baffle or sanitary tee that
extends to at least thirty-five percent (35%) but not more than forty percent (40%) of the liquid depth.

3.3.5. The top of the inlet and outlet baffles or tees shall extend at least six inches (6") above the
flow line.

3.3.6. The liquid depth in a septic tank shall be at least thirty inches (30") but shall not exceed
five feet (5") for tanks that have a capacity of less than three thousand (3,000) gallons or six feet (6") for
tanks that have a capacity of three thousand (3,000) or more gallons.

3.3.7. A minimum of nine inches (9") of clearance shall be provided above the liquid level.

3.3.8. The top of the septic tank above the outlet, shall be embossed, imprinted, stenciled, or
otherwise marked in an indelible and legible manner with the manufacturer's name and the tank's liquid

capacity, and the date of manufacture.

3.3.9. Access shall be provided to each compartment of the septic tank for inspection and
cleaning.

3.3.10. All septic tanks shall have a four (4") inch gas tight inspection port which extends to the
surface of the ground to measure sludge and scum accumulations.

4. Soil Absorption Systems.
4.1. General Design Standards.

4.1.1. Location. -- Absorption fields, serial distribution systems, absorption beds, mound systems,

73




and other soil absorption systems shall be located in accordance with the separation distances set forth in
Table M of this appendix.

4.1.2. Site Evaluation. -- The evaluation of a site to determine its suitability for the installation of
a soil absorption system shall be based upon percolation test results and an evaluation of a six foot (6')
deep excavation performed in accordance with the procedures set forth in Table N of this appendix. A soil
absorption system shall not be installed in soils where percolation test results show an average percolation
time of less than five (5) minutes per inch unless all surrounding occupied structures are served by a
public water supply.

4.1.3. Relation to Water Table. -- A minimum of three feet (3') shall be provided between any
portion of a soil absorption system and the seasonal high water table.

4.1.4. Relation to Impermeable Layers. -- A minimum of three feet (3") shall be provided between
any portion of a soil absorption system and an impermeable layer of rock or soil.

4.2, Standard Soil Absorption Fields.

4.2.1. Sizing. -- Standard soil absorption fields shall be designed in accordance with the sizings
set forth in Table O of this appendix. .

4.2.1.a. Absorption fields over three thousand (3,000) square feet in total area shall include
some form of dosing. Dosing shall be accomplished by gravity distribution boxes or by pumping. Pumped
systems shall dose the soil absorption field two to four (2 to 4) times per day; however, the dose shall be
no more than seventy-five percent (75%) of the distribution pipe volume for soil absorption systems
utilizing four inch (4") pipe. Pumping units shall be designed and constructed in conformance with the
applicable requirements of subsection 6.5 of Part A of this appendix.

4.2.1.b. When a total field area of over five thousand (5,000) square feet is necessary, the
field shall be split into two (2) or more fields of approximately equal size.

4.2.1.c. When a structure other than a single-family dwelling is to be served, or more than one
structure is to be served by a single system, land shall be reserved for the construction of two (2) standard
soil absorption fields, each of adequate size to serve the proposed structure or structures.

4.2.2. Construction Materials.
42.2.a. Pipe used in gravity distribution soil absorption systems shall have a minimum
diameter of four inches (4"). Pipe smaller than four inches (4") in diameter may be used for pressure

distribution soil absorption systems.

4.2.2.b. Pipe used in the construction of soil absorption fields shall be ASTM - D 2729, D
2852, D 3350, D 2751, D 2836, D 3033, D 3034, D 3298, or F 789 plastic pipe.

4.2.2.c. Perforated pipe used in the construction of soil absorption fields shall have a
minimum of two (2) rows of downward-facing holes that are ninety degrees (90N) of arc apart.

4.2.2.d. Aggregate used in the construction of soil absorption fields shall be washed gravel,
crushed stone, or slag that is one-half to two inches (1/2" to 2") in size and has a hardness of 3 on the Moh
scale of hardness.

4.2.2.e. Approved gravel less soil absorption systems may be considered in lieu of aggregate

74




systems. Gravel less systems must be installed in accordance with the manufacturers’ specifications.
Any sizing reductions must be approved by the Secretary.

4.2.3. Construction on Level Terrain. -- Standard soil absorption fields on level terrain shall be
constructed in conformance with the following specifications:

4.2.3.a. Trenches shall be one to three feet (1' to 3") wide with a maximum depth of thirty-six
inches (36") and a minimum depth of eighteen inches (18").

4.2.3.b. The maximum length of a trench shall not exceed one hundred feet (100") with the
exception that absorption fields dosed by a pump may utilize trenches of greater length upon approval
from the Secretary. If distribution lines greater than one hundred feet (100") in length are necessary, the
inlet line shall be connected to the center of the distribution line so that the lengths on either side of the
connection will not exceed one hundred feet (100') each.

4.2.3.c. The bottom of each trench and its distribution line shall be level. Trenches shall be
constructed in a manner that minimizes the compaction or smearing of the sides and bottoms. Trenches
shall not be constructed in soil that is so wet that it forms a "wire" instead of breaking apart when rolled
between the hands. Trenches shall not be constructed during inclement weather which may interfere with
or preclude correct construction procedures.

4.2.3.d. At least six inches (6") of aggregate shall be placed in the bottom of the trench
beneath a pipe and at least two inches (2") of aggregate shall be placed on top of the pipe.

4.2.3.e. The surface of the aggregate shall be covered with three to four inches (3" to 4") of
straw or hay, one (1) layer of untreated building paper, filter fabric, or a thickness of at least four (4)
sheets of newspaper prior to backfilling. '

4.2.3.1. At least six feet (6") of undisturbed earth shall be provided between the side walls of
each trench. Additional separation may be required in order to avoid interaction between the trenches.

42.3.g. Soil absorption fields constructed in flat areas shall be designed to provide a
continuous or closed-circuit system.

4.2.3.h. The backfilling of a soil absorption field shall be performed in a manner that
minimizes the movement of heavy equipment upon the field. Backfill shall be mounded over the
absorption field to allow for settling and to promote runoff from the field. Backfilling shall not be
performed when the ground is frozen. The area where a soil absorption field has been constructed shall
not be graded after backfilling.

4.2.3.i. The sewer line from the structure to the septic tank shall be laid on a grade of not less
than one-eighth of an inch (1/8") per foot.

4.2.3.j. If a soil absorption field is greater than one thousand five hundred (1,500) square feet
in area, a siphon chamber or pump chamber may be required by the Secretary to insure even distribution
of effluent.

4.2 4. Construction on Sloping Terrain. -- Standard soil absorption fields on sloping terrain shall
be constructed in conformance with the applicable requirements of paragraph 5.2.3 of Part C of this
appendix and the following specifications:

4.2.4.a. Soil absorption fields constructed on sloping ground shall use a serial distribution

75




system. The use of drop boxes is recommended.

4.2.4.b. Soil absorption fields shall not be constructed on slopes of greater than twenty-five
percent (25%).

4.2.4.c. At least six inches (6") of cover shall be placed over the aggregate fill in each trench.

4.2.4.d. The absorption trenches shall follow the approximate ground surface contours so that
variation in trench depth will be minimized.

42.4.e. Adjacent trenches shall be connected by a relief line, crossover, or drop box
arrangement in such a manner so that each trench is completely filled with septic tank effluent to the full
depth of the aggregate before effluent flows to succeeding trenches.

4.2.4.e.A. The relief line or crossover shall be solid four inch (4") sewer line with tight
joints and a direct connection to the distribution lines or a drop box installation.

4.2.4.¢ B. Relief lines, crossovers, and drop boxes shall not be constructed in any location
or manner that will subject them to damage during or after construction. The location of relief lines,
crossovers, and drop boxes shall be marked prior to backfilling to avoid damage from heavy equipment.

4.2.4.e.C. Trenches for relief lines or crossovers shall be no deeper than the top of the
aggregate of the trenches being connected. Relief lines and crossovers shall rest on undisturbed earth and
backfill shall be carefully tamped; care shall be exercised to ensure that an undisturbed block of earth
remains between the trenches.

4.2.4.e.D. The invert of the overflow pipe in the first relief line or crossover shall be at
least four inches (4") lower than the invert of the septic tank outlet.

4.3. Absorption Beds.

4.3.1. Approvable Use. -- Absorption beds shall only be constructed when terrain or space
limitations prevent the installation of a standard soil absorption field.

4.3.2. Sizing. -- Absorption beds shall be sized to provide an area that is thirty percent (30%)
greater than the area required for a standard soil absorption field in order to compensate for side wall loss.

4.3.3. Design and Construction. -- Absorption beds shall be constructed in conformance with the
applicable requirements of subsection 5.2 of Part C of this appendix and the following specifications:

4.3.3.a. Absorption beds shall have a maximum depth of thirty-six inches (36") and a
minimum depth of eighteen inches (18").

4.3.3.b. The piping distribution network within absorption beds shall be installed so that the
pipes are located eighteen inches (18") to thirty-six (36") from the sides of the bed in a continuous or
closed-circuit design, with a minimum of three feet (3") and a maximum of six (6") feet between pipes.

4.4. Shallow and Elevated Soil Absorption Systems.
4.4.1. Approvable Systems. -- Due to the shallowness of many West Virginia soils, a soil

absorption system will often have to either be placed at a shallow depth or be elevated above the original
ground surface in order to maintain the mandatory three (3) or more feet above the seasonal high water
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table or an impermeable layer of rock or soil. The construction of a shallow or elevated soil absorption
system is approvable where there is a suitable layer of soil, sufficient space for the system, and a natural
slope that is not excessively steep. Approvable shallow and elevated soil absorption systems include soil
absorption mounds, shallow fields, and unique systems designed for specific situations.

4.42. Mound Systems. -~ Mound systems shall only be considered when intended to serve
existing residences, to correct health hazards, or in other special cases. Mound systems shall be designed
and constructed as approved by the Secretary.

4.4.3. Shallow Fields. -- Shallow fields are similar to standard soil absorption fields, more easily
constructed than mound systems, and may be considered for new residences. Shallow fields may be used
where a pervious rock layer, an impermeable layer of rock or soil, or the seasonal high water table is
within three and one-half feet (3 1/2") of the ground surface and the site has a slope of less than fifteen
percent (15%). Modified evapotranspiration systems may be used where a pervious rock layer, an
impermeable layer of rock or soil, or the seasonal high water table is within four feet (4') of the ground
surface and the site has a slope of less than fifteen percent (15%). Shallow fields and modified
evapotranspiration systems shall be constructed in conformance with the applicable requirements of
subsection 5.2 of Part C of this appendix and the following specifications:

44.3.a. The bottoms of trenches shall be at least three feet (3') above pervious rock,
impermeable rock or soil, and the seasonal high water table.

4.4.3.b. The depth of trenches in natural ground may be set between six inches (6") and
eighteen inches (18"), the space between trenches may be set between six feet (6') and twelve feet (12'),
and the depth of cover material may be set between eighteen inches (18") and thirty-six inches (36")
depending upon the depth selected for the trenches.

4.4.3.c. Cover material shall be placed prior to the construction of the trench system in
conformance with the procedures set forth in Table P of this appendix.

4.4.3.d. The percolation rate to be used when designing a shallow field shall be the rate
determined at the field installation depth by means of the procedures set forth in Table N of this appendix.

4.5. Dual Soil Absorption Fields.

4.5.1. Approvable Use. -- Dual absorption fields may be used at sites where the percolation rate,
as determined by means of the procedures set forth in Table N of this appendix, is between sixty (60) and
ninety (90) minutes per inch.

4.5.2. Sizing. -- Dual absorption fields shall be sized after consultation with the Secretary.

4.5.3. Design and Construction. -- Dual absorption fields shall be designed to meet the dosing
requirements set forth in subparagraph 5.2.1.a of Part C of this appendix. A junction box or valving
arrangement shall be provided for alternation of the fields.

5. Individual Sewage Systems with Surface Water Discharge.
5.1. Approvable Use. -- Individual sewage systems with a surface water discharge shall only be
considered for correcting failures in systems for existing residences or establishments when all other

means of treatment and disposal have proven ineffective and a real or potential public health hazard
exists.
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6. Abandonment of Individual Sewage Systems.

6.1. Sewage Tanks. -- The contents of a sewage tank shall be removed by a licensed sewage tank
cleaner or by another means approved by the Secretary. If in a useable condition, the empty tank shall be
removed and the excavation filled to eliminate any physical hazard. If not in a useable condition, the
empty tank shall be filled with earth or a similar inert material and the excavation shall be filled to
eliminate any physical hazard.

6.2. Electrical and Water Service. -- Electrical service to the individual sewage system shall be
terminated and electrical service boxes, switches, meters, and similar equipment shall be removed. Any
water service to the system shall be disconnected.

6.3. Hazardous Equipment. -- Potentially hazardous equipment associated with the individual sewage
system shall be removed.




TABLE A

Minimum Design Loadings for Sewage Treatment Works

Facility Description

Airports
Per employee
Per passenger

Apartment Houses
One bedroom

Two bedrooms

Three bedrooms

Assembly Halls
Per scat

Beauty Parlors and Barber Shops
Per chair
Per operator

Boarding Houses (with no food service)
Per guest

Bowling Alleys (with no food service)
Per alley
Per alley, with a bar

Churches
Per member
Per member, with a kitchen

Clinics
Per patient
Per staff

Country Clubs
Per nonresident member
Per resident member

Design Flow
(gpd)

15
5

140
210
280

150
20

50

75
225

W N

25
70

79

Design Loading
(Ibs BODs/day)

.05
.02

34
S1
.60

.02

.50
.02

15

13
30

01
.02

.02
.03

.05
17




TABLE A (continued)

Minimum Design Loadings for Sewage Treatment Works

Facility Description Design Flow Design Loading
(gpd) (I1bs BODs/day)

Dentist Offices

Per chair 200 .10
Per staff 20 .02
Disco/Dance Halls

Per seat 5 .01
Doctor Offices

Per patient 5 .01
Per staff 20 .02
Factories (per person)

Heavy, with a cafeteria and shower 35 .04
Light, with a cafeteria or shower 25 .02
Light 20 .02
Hospitals

Per patient (per bed) 300 34
Per nonresident staff 20 .02
Per resident staff 100 17
Hotels (exclusive of restaurants or bars)

Per guest 50 15
Industrial Parks (sanitary waste only)

Per developable acre 500 .84
Institutions

Per resident 70 17
Laundries (coin-operated)

Per machine 400 34
Mine Bath Houses

Per worker 15 .03




TABLE A (continued)

Minimum Design Loadings for Sewage Treatment Works

Facility Description Design Flow Design Loading
(gpd) (lbs BODs/day)

Mobile Homes

Per three occupants 210 S
Motels (exclusive of restaurants or bars)

Per unit 80 15
Nursing and Rest Homes

Per resident 150 26

Per resident staff 70 17
Office and Warchouses

Per worker 20 .03

Per worker, with food service 25 .04

Recreation Areas (per person)

Picnic areas 10 .02
Beaches 10 .02
Campgrounds 25 .05
Amphitheaters 5 .01
Historic sites 5 01
Parks 10 .02
Lodges 70 17
Park residences 70 17
Park washhouses 30 .05
Restaurants

24-hour service, per seat 50 17
Normal hour service, per seat 30 10
Curb service, per car space 50 17
Fast food, per seat 25 .06
Schools (per person)

Elementary school 8 .02
High school 10 .03
Boarding school 70 17
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TABLE A (continued)

Minimum Design Loadings for Sewage Treatment Works

Facility Description Design Flow Design Loading
(gpd) (Ibs BODs/day)

Service Stations

24-hour service 1,000 1.60
Normal service 500 .80
Shopping Malls

Per 100 square feet 15 .03
Shopping Centers Based upon individual store occupancy
Summer Cottages

Per resident 50 17
Swimming Pools

Per swimmer 5 .01
Per swimmer, with showers 7 .02
Taverns and Bars (with little or no food service)

Per seat 20 .04
Theaters

Drive-in, per car space 4 .008
Movie, per seat 2 .004
Travel Trailer Parks (per resident)

No water to the site 35 075
With water to the site 50 .10
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TABLE B

Minimum Slope for Gravity Sewers

Slope in feet
Sewer Size per 100 feet
6" 0.62
8" 0.40
10" 0.28
12" 0.22
14" 0.17
15" 0.15
16" 0.14
18" 0.12
21" 0.10
24" 0.08
27" and larger 0.07
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TABLE C
Minimum Specifications for Gravity Sewer Pipe

A. House Connection to Collector Sewers

1. Clay - ASTM C 700

2. Plastic - ASTM D 2729, D 2751, D 2836, D 2852

3. Ductile Iron - AWWA C-110, C-151, Cement lined

4. CastIron - ASTM A 74

5. Concrete - ASTM C 14
B. Collector and Interceptor Sewers

1. Plastic - ASTM D 3033, D 3034, F 789

2. Composite - ASTM D 2680

(98

. Ductile Iron - AWWA C-110, C-151, Cement lined

4. Cast Iron - AWWA C-108, Cement lined

5. Concrete - ASTM C-76




TABLE D

Minimum Specifications for Spare Pump Units for Grinder Pumps,

Installed Units
1to 10
11to0 20
21 to 30
3110 40
41 to 50
51to0 75
76 to 100
101 to 150
151 to0 200
201 to 300
301 to 400
401 to 500

greater than 501

Effluent Pumps, and Vacuum Valves
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Spare Units

1

2

10
11
12

As approved by
the Secretary




TABLE E

Buffer Zone Requirements for Treatment Works

Buffer Zone Required

Package Sewage Treatment Plants

40,000 gpd or less 100 feet
40,001 to 100,000 gpd 200 feet
greater than 100,000 gpd 300 feet
polishing ponds , 100 feet
package sand filters 100 feet
alternating surface sand filters 100 feet
TKN removal equipment 100 feet
acrated lagoons 100 feet
stabilization ponds 300 feet
trickling filters 300 feet
land treatment systems 300 feet

Note: These buffer zone requirements may be waived by the Secretary if suitable screening techniques
and odor control are provided. These requirements do not apply to existing treatment works that are being
upgraded or expanded.




TABLE F

Color Scheme for Treatment Works Piping

Line Color
Sludge line Brown
Gas line Orange
Potable water line Blue
Chlorine line Yellow
Sewage line Gray
Compressed air line Green
Water lines for heating
digesters or buildings Blue/Red*
* Blue with six-inch red bands spaced thirty inches apart.

Note: The contents of each pipe shall be stenciled on the piping in a contrasting color.
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TABLE G
Permissible Aeration Tank Capacities and Loadings

Aeration Tank F/M Ratio Mixed Liquor

Organic Loading (pounds BODs Suspended
Process*** (pounds BODs per day per day per Solids*

per 1000 cubic feet) pound MLSS) (mg/1)
Conventional 40 0.2-0.5 1,000 - 3,000
Step Aeration 40 02-0.5 1,000 - 3,000
Complete Mix 40 02-0.5 1,000 - 3,000
Contact Stabilization 50%* 02-0.6 1,000 - 3,000
Extended Aeration 15 0.05-0.1 3,000 - 5,000
Oxidation Ditch 15 0.05-0.1 3,000 - 5,000

* Mixed Liquor Suspended Solids (MLSS) values are dependent upon the surface area provided for
sedimentation and the rate of sludge return as well as the aeration process.

*® Total aeration capacity including both contact and reaeration capacities. Normally the contact
zone provides thirty to thirty-five percent (30% to 35%) of the total aeration capacity.

**%SBR’s and MBR’s are approvable processes and should be designed in accordance with the
manufacturer’s recommendation.

Note: The values above apply to treatment works receiving peak to average daily load ratios ranging
from about two to one (2:1) to four to one (4:1). Thus, the utilization of flow equalization facilities to
reduce the daily peak organic load may be considered by the Secretary as a justification to approve
organic loading rates that exceed those specified above.

MLSS great than 5,000 mg/l may be allowed provided that adequate design data is submitted
showing an aeration and clarification system capable of supporting such levels.
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TABLE H

Minimum Air Requirements for Aeration Equipment

Available Cubic Feet of Air
Loading per Pound of BOD:s
Process in the Aeration Tank
Conventional 1,500

Step Aeration 1,500
Contact Stabilization 1,500
Modified or "High-Rate" 400 to 1,500%*
Extended Aeration 2,050

* Depending upon the expected BODs removal.

Note: Air volume requirements for channels, pumps, and similar appurtenances shall be added to the
above figures when designing the appropriate aeration equipment.
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TABLE I

Sludge Return Rates

Sludge Return Rate

as a Percentage of

the Influent Flow
Standard Rate 15% 100%
Carbonaceous Stage of
Second-Stage Nitrification 15% 100%
Step Aeration 15% 100%
Contact Stabilization 50% 150%
Extended Aeration 50% 150%
Nitrification Stage of
Second-Stage Nitrification 50% 200%

Note: The rate of sludge return shall be varied by means of variable speed motors, drivers, air lifts, or
timers to pump sludge at the above rates.
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TABLE J

Acceptable Media Sizes for Trickling Filters

Media Size Percent Acceptable
Passing through a 42" screen 100% by weight
Retained on a 3" screen 95% - 100% by weight
Passing through a 2" screen 0 - 2% by weight
Passing through a 1" screen 0 - 1% by weight
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TABLE K
Minimum Capacities for Septic Tanks

1. Single-Family Dwellings

Number of Bedrooms Minimum Tank Capacity

4 or less 1,000 gallons

Each additional bedroom 250 gallons for each

additional bedroom
* Average daily flow may be calculated using the design flows listed in Table A of this
appendix.
+ The minimum tank capacity for commercial establishments utilizing garbage grinders

shall be increased by twenty percent (20%). However, garbage grinders are not recommended for
any septic tank system, either residential or commercial.
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TABLE L

Recommended Dimensions for Concrete Septic Tanks

Interior Interior Interior Sewage
Tank Capacityl.ength Width Depth Depth
750 gallons 6' 8" 34" 5'4" 4'6"
1,000 gallons 8' 0" 34" 6' 0" 50"
1,250 gallons 8' 8" 4'0" 6'0" 50"
1,500 gallons 10' 0" 4'0" 6'6" 5'0"
2,000 gallons 12' 0" 4'6" 66" 50"
2,500 gallons 13' 6" 50" 6'6" 50"
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TABLE M

Minimum Horizontal Separation Distances Between
Soil Absorption Systems and Natural and Man-Made Features

Distance Feature

10 feet Foundation drains that are up slope from
the disposal area.

20 feet Foundation drains that are down slope from
the disposal area.

20 feet Stream banks and open drainage features,
whether man-made or natural.

20 feet Man-made cuts in soil and curtain drains.

50 feet Man-made cuts that intersect rock or shale.

100 feetWater supply reservoirs, springs, or wells.
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TABLE N
Percolation Test Procedures for Siting Soil Absorption Fields

At least four (4) test holes shall be placed at equal distances over the proposed absorption field
site. The following steps shall be taken to perform the necessary percolation tests:

1. Dig or bore holes from six to eight inches (6" to 8") in diameter at the proposed absorption
field site. The holes shall be dug or bored to the depth of the proposed field but in no case shall be
less than twenty-four inches (24") deep.

2. Scratch the bottom and sides of each hole with a sharp, pointed instrument or wire brush
in order to remove any smeared soil surfaces which may interfere with the absorption of water.

3. Remove the loose dirt from the bottom of each hole and place two inches (2") of coarse
sand or fine gravel into the hole to prevent sealing.

4. Place a 10-penny nail or similar marker in the wall of each hole at a point exactly six
inches (6") above the level of sand or gravel.

5. Completely fill each hole with water to ground level. Keep water in the holes to a depth of
at least twelve inches (12") for at least four (4) hours before beginning the percolation rate
measurement.

6. Adjust the water depth in the holes to the level of the nail or marker. Accurately determine
how many minutes it takes for all of the water to be absorbed into the soil. This time in minutes,
divided by six (6), gives the rate of fall per inch.

7. Average the rate of fall for all test holes (i.e., add the rate of fall for each test hole together
and divide by the number of test holes). This figure is the percolation rate used in calculating the
size of the soil absorption field required. If the tests show extreme variations between holes, it
may be necessary to relocate the field in a more suitable area.

8. Excavate a six foot (6") deep observation hole in the center of the proposed absorption
field to evaluate the soil depth to any pervious rock layer, to any impermeable rock or rock layer,
and to the seasonal high water table. If slopes at the proposed site exceed fifteen percent (15%),
the observation hole shall be excavated at the location of the lowest proposed trench of the serial
system.
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TABLE O
The Sizing of Soil Absorption Systems

1. Single-Family Dwellings
Minimum Area of

Percolation Rate* Soil Absorption System
Less than 5 minutes Consult with the Secretary
5 to 10 minutes 200 ft* per bedroom
11 to 30 minutes 250 ft* per bedroom
31 to 45 minutes 300 ft* per bedroom
46 to 60 minutes 400 f* per bedroom
Over 60 minutes Consult with the director

2. Structures Other Than Single-Family Dwellings

Minimum Area of
Percolation Rate* Soil Absorption System

Less than 5 minutes Consult with the director
5 to 10 minutes 1,650 ft* per 1,000 gpd

11 to 30 minutes 2,500 fi per 1,000 gpd

31 to 45 minutes 2,950 ft? per 1,000 gpd

46 to 60 minutes 3,300 ft* per 1,000 gpd
Over 60 minutes Consult with the Secretary

*  Determined by tests conducted in conformance with the procedures set forth in Table N of
this appendix.
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TABLE P
Procedures for Placing Cover Material on a Shallow Field

A. Scarify the area, removing all vegetation prior to placing the cover material. Be careful to
minimize the amount of soil removed in this step.

1. Plow the area to be filled with a moldboard plow. Use as large a plow as possible to
reduce the number of driven-in furrows which result in compaction of the subsoil. Plow
perpendicular to the direction of the surface slope, so the plow throws soil up slope, to a depth of
seven to eight inches (7" to 8").

2. Plow only when the moisture content of the soil is low in order to avoid compaction and
puddling. That is, plow only when the soil is friable or dry and falls apart when rolled into a
"wire." If a fragment of soil approximately nine inches (9") below the surface can be easily rolled
into a "wire," the soil should not be plowed since the moisture content is too high.

3. Keep all vehicular traffic off of the plowed area once plowing is completed. Minimize the
time between plowing and filling; immediate filling after plowing is highly preferable. If it rains
after plowing is completed, wait until the soil dries out before placing the cover material.

B. Place the cover material on the scarified area.

1. Place cover material around the edges of the scarified area. Suitable cover material shall
consist of soil with a natural permeability of less than thirty (30) minutes per inch which contains
no large, coarse fragments or debris. Keep the wheels of the dump truck off the scarified area as
much as possible in order to reduce compaction and ruts.

2. Cover the scarified area in lifts of eight to twelve inches (8" to 12"). Compact each lift to
not less than ninety-five percent (95%) of the maximum density. Initially, try to keep at least six
inches (6") of fill under the tracks of the dump truck in order to minimize sealing,

3. Place cover material on the scarified area until the desired elevation is achieved.

C. Landscape the filled area by planting grasses on the surface after constructing

trenches in conformance with the requirements set forth in subsection 5.2 of Part C of this
appendix.
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